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DETAILED ACTION 

1. Claim(s) 1-9 has/have been presented for examination based on amendment filed 
on 30*^ May 2006. 

2. Claim(s) 1 ,3, 5-6 and 9 are amended. 

3. Previous non-final office action mailed on 27*" February 2006 is incorporated within 
tliis office action unless otherwise specified where the more current rejection for the 
amended claims supercedes the previous rejection. 

4. The arguments submitted by the applicant have been fully considered. Claims 1-9 
remain rejected. The examiner's response is as follows. 

Response to Applicant's Remarks & Examiner's Withdrawals 

5. Please response to arguments for rejections made under 35 USC 1 12 and 35 USC 
103. 

6. Claims 8 and 9 remain objected to. 

7. This action is made Final. 
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Response to Applicant's Remarks for 35 U.S.C. § 112 
8. Claims 1-8 were rejected under 35 USC 112 second paragraph. 
Regarding Claim 1 

Examiner withdraws the objection in view of applicant's amendment to the claim 
language and support presented in specification for the amendment (Specification: 
Pg.11 Lines 23-37). 
Regarding Claim 7 

Examiner respectfully maintains the rejection for claim 7. There is no distinction in 
the specification being pointed out (or understood by examiner) between the BOX- 
Insulating layer and gate oxide layer (also an insulating layer). Further, composition 
of BOX insulating layer is not defined in the specification. To confuse the mater 
further, applicant does not even claim BOX-insulating layer. Claim defines "another 
Insulting layer". 

Further, claim discloses "setting data of another insulting layer deposited on a side 
of said Si layer opposite to said Si02 layer". As expressed above the meaning of 
other insulting layer is still unclear, as even if its understood as BOX insulting layer is 
indefinite. Examiner further fails to understand if this limitation should be read as Si 
layer being sandwiched between two Si02 layers vertically or if the Si layer and the 
other two layers lie in the same plane. 
Further MPEP 2106 states: 

Limitations appearing in the specification but not recited in tlie claim are not read into the claim. 
E-Pass Techs.. Inc. v. 3Com Corp.. 343 F.3d 1364. 1369, 67 USPQ2d 1947, 1950 (Fed. Cir. 
2003) (claims must be interpreted "in view of the specification" without importing limitations from 
the specification into the claims unnecessarily). In re Prater, 415 F.2d 1393, 1404-05. 162 USPQ 
541,550-551 (CCPA1969). 
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Regarding Claim 8 

Examiner withdraws rejection in view of applicant's amendment to claim 8. 
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Response to Applicant's Remarks for 35 U.S.C. § 103 
9. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over KU 
717, in view of U'1999. 

Regarding Claim 1 

Applicant has argued that KU717 does not disclose setting data of a position of a 
source or a drain and also clearly fails to disclose calculating the amount of said 
impurity as further featured in claim 1 . 

Examiner agrees that KU717 does not teach the above-cited limitation. In response 
to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based 
on combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 
(CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 
LI' 1999 reference was used to teach the above-mentioned limitation. L1 1999 not only 
teaches setting data of a position of a source or a drain (L1 1999: See Fig.1), but also 
teaches functionally identical detemiination of the amount of impurity in each of the 
cells as an impurity density function of distance r1 and r2 related to drain and 
source, as featured in claim 1 (LI' 1999: See Fiq.1 impuritv distribution (N) In x 
and V direction) . 

To this effect, examiner admits the distribution is not disclosed in terms of r1 and r2 
as featured in the claim, however if the impurity density function in x and y domain is 
given in view of source and drain then impurity density can be determined at any 
position in the mesh. Mere transfomiation of the co-ordinate system is a 
mathematical manipulation of the already available density function. See examiner's 
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illustration below where r (r1 or r2) can be expressed in for on X & Y position and the 
impurity distribution N is presented with respect to X & Y. 



Fig. 1: MOSFET with both vertical and horizontal nQn^uniform dop- 
ing profiles. 

In response to applicant's argument that the examiner's conclusion of obviousness is 
based upon improper hindsight reasoning, it must be recognized that any judgment 
on obviousness is in a sense necessarily a reconstruction based upon hindsight 
reasoning. But so long as it takes into account only knowledge which was within the 
level of ordinary skill at the time the claimed invention was made, and does not 
include knowledge gleaned only from the applicant's disclosure, such a 





Silicon 6i;ilk 
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reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 
(CCPA 1971). Here mere transformation in the co-ordinate system does not 
constitute an impermissible hindsight, in fact this representation is graphical view of 
a impurity density function and would be known to one skilled in the art of 
mathematical co-ordinate representation. 

Further, applicant has argued that the two distances r1 and r2 were used to 
arrive at the impurity density. Again, this is just a mathematical representation as 
illustrated below. 

r1 = (x1, y1) (distance r1 can be decomposed in form of x1 and y1 in X & Y co- 
ordinate system as presented in Lri999 Fig 1). Similarly r2 = (x2, y2). 
Adding X and Y components yields exact x and y positions in the X-Y co-ordinate 
systems, i.e. x = x1 + x2; y = y1+y2 and provided the graphs of X-\/s-N (X position 
verses Impurity density function graphs in fig 1) and Y-»/s-N (Y position verses 
Impurity density function graphs in fig 1) one can mathematically compute the 
impurity density at any point relative to the distance r1 and r2. 
This illustration is only exemplary and can also be made in various other co-ordinate 
systems (solid angular representation, rotating the X-Y verses N graphs etc). 
Lri999 does not disclose these other obvious variations however these 
mathematical co-ordinate representations are known in the mathematical arts and 
would be obvious to one skilled in the art of mathematical co-ordinate 
representation. 

Applicant's argument regarding establishing a prima facie case of obviousness are 
considered and are found to be unpersuasive. 
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Regarding Claim 2 

Arguments presented against claim 2 rejections are addressed above. 
Regarding Claim 3 

Although examiner had taken official notice, reference pertaining to definition of solid 
angle was provided with the previous office action. The mathematical concept of 
solid angle was to calculate the impurity flux from a given surface (for example cell 
interface). Applicant's disclosure admits that this concept is well known in the art. 
See specification Pg. 15: 

The following method is an example of a calculation 
method of the solid angle A9. First # a side (a) of the 
interface cell 124 in the interface, side (b> connecting one 
of two ends of the side (a) to a representative point of the 
cell 122, and side (c) connecting the other end of the side 
(a) to the representative point of the cell 122 are 
calculated. 

Subsequently^ the sides (a)/ (b) ^ and (c) are used 
to calculate the solid angle A8 by the following equations. 
A9 ^ ATAN(r/(p-a) 
p w 0.5*(a+b+c) 
r = rl^{l/2) 

rl - (p-a)*(p-b)*(p-c)/p 

(♦quoted from p. 174 of '*Basic Mathematics Handbook" 
aijjthored by Miyamoto, et al.^ published by MoriJcita Shuppan, 
1990) 

As presented earlier in the rejection using KU717 reference teaches calculating the 
impurity flux through a surface related to phenomenon of diffusion and pileup 
(KU717: Col1 Line 65- Col.2 Line 5). 
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KU'717 also presents the impurity flux based on the discretized mesh points 
projected to calculate the impurity flux at a distance d (See Eq. 7a-7f). Solid angle 
used in the specification performs the same function when a point is selected within 
the cell 122 and impurity flux based on this cell is computed at the interface of cell 
124 (Specification: Fig.4). Although solid angle is not used in KU717, the impurity 
flux through a surface Is computed. The solid angle Is proportional to the surface 
area, S, of a projection of that object (here the impurity interface/point) onto a sphere 
centered at that point, divided by the square of the sphere's radius, R. (Symbolically, 
Q-k S/R^, where k is the proportionality constant.). 

In response to the official notice , examiner is providing the Definition of Solid ancle 
and oractical applications related to it (for example in defining luminous intensity - 
flux and boundary element method both of which pertain to instant disclosure). It is 
shown above how the Solid angle can be used to meet the limitations of claim 3 by 
one of ordinary skill in the art. Examiner therefore asserts that since the claim does 
not exactly claim equation 6 & 7, as presented in the specification, the claimed 
limitation in claim 3 are taught by the teachings of flux calculation based on a point 
and impurity plleup in a functionally equivalent form by KU717. 
Reoardino Claim 5 

Arguments presented against claim 5 rejections are addressed above in claim 1 
rejection. 



Application/Control Number: 10/059,176 



Page 10 



Art Unit: 2128 

Amended Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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10. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 6,154,717 issued to Shingetaka Kumashiro (KU 717 hereafter), in 
view of Journal of IVIodeling and Simulation of Microsystems article "Physics- 
Based Threshold Voltage Modeling with Reverse Short Channel Effect" by K-Y 
Lim (L1 1999 hereafter). 
Reaarding Claim 1 

KU '717 teaches (preamble & steps (a)(b)) a method of modeling semiconductor 
device process (KU '717: Col.1 Lines 7-14) by setting data for the Si02 and Si layers 
brought in contact with each other (KU 717: Col.19 Lines47-48; Col.6 Lines 56-59). 
Further, KU 717 teaches (step (c)) setting plurality of cell in a layer (a mesh) with 
amount of impurity in each cell (KU 717: Col.19 Lines 52-57; Col.6 Lines 42-45). 
Further, KU 717 teaches (step (d) & (e)) setting diffusion rate on the impurities from 
one cell to another (KU 717: Col.19 Line 48) and setting up impurity pileup portion in 
a cell at the interface of Si02 and Si (KU 717: Col.6 Lines 60-62). 
Further, KU 717 teaches (step (g)) calculating the amount of impurity Included in 
each cell after performing above-mentioned steps (KU 717: Col.6 Lines 63-64). 
KU 717 does not teach step (f) explicitly. 

L1 1999 teaches source and drain edges contributing to the reverse short 
channel effect and thus the affecting the impurities (L1 1999: Pg.52 Col.1 Lines 3-6). 
It would be obvious necessity to know the position of source and drain. Further, LI 
1999 teaches that the rate of diffusion for the impunties is shown to be function of 
two distances (L1 1999: Fig. 1 Pg.52, Equation 1-2). LI teaches new limitations 
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amended, i.e. "mass of impurity in eacti cell" (as effective pileup concentration) 
detennined by "impurity density function" (Fig. 1) asa function ofrl and r2. 

It would have been obvious to one (e.g. a designer) of ordinary skill in the art at 
the time the invention was made to apply the teachings of L1 1999 of KU 717 to 
create a model of semiconductor device. The motivation to combine would have 
been that KU '717 is simulating the impurity pileup in a semiconductor (KU '717: 
Abstract) and L1 1 999 teaches to model the cause of the impurity diffusion by 
building joint vertical & lateral model for the phenomenon resulting from impurity 
pileup (L1 1999: Pg.51, Col.1 Lines 12-21; Pg.56 Conclusion). 
Regarding Claim 5 

L1 1999 teaches considering the positions of source and drain as channel length and 
then position relative to the cell as distance y from each of them. However, KU '717 
teaches modeling a semiconductor without explicit knowledge of the position of the 
source or drain (KU '717: Col.1 Lines 7-14). Combining these references will 
effectively ignore the positions of specified drain(s). 
Regarding Claim 6 

L1 1999 teaches storing data for magnitude the reverse channel effect and 
expressing the threshold voltage based on the impurity concentration (L1 1999: 
Pg.52 Equations 1 , 2, 3, 3(a), 3(b). 3 (c)). The amendment calculates the threshold 
voltage using impurity amount calculated (i.e. NefO from equation 3(c) specifically. 
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Regarding Claim 7 

KU '717 teaches a method of modeling semiconductor device process (KU 717: 
Col.1 Lines 7-14) by setting data for the Si02 and Si layers brought In contact with 
each other (KU 717: Col.1 9 Lines47-48; Col.6 Lines 56-59). Another insulting layer 
is interpreted as Si02 layer. The amended limitation does not clarify the claimed 
limitation (See 35 USC 112 rejection) therefore the interpretation is maintained and 
rejected as earlier. 
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Allowable Subject Matter 

Regarding Claim 8-9 

Claims 8 & 9 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Claims 8-9 are objected to as they present limitations not taught by either KU 717 or 
L1 1999. KU does not teach the limitation of providing the exact impurity functions for 
based on r1 and r2 as featured in claim 8. 

The distinguishing feature from 11*1999 is that Lri999 discloses a positive 
exponential relation between the impurity (Np(Y)) with respect to characteristic 
length. Although characteristic length may be understood as lamda in featured claim, 
the exponential relation in Ll'1999 is squared (unlike current claim) and decay is 
positive (unlike negative exponential decay in current claim). 
The functions r1 and r2 as exactly defined are found to be novel over prior art. The 
distances y and Leff are in the same direction and the r1 and r2 expressions are not 
multiplied by each other to yield the mass of impurity (Claim 9) by either KU '717 or 
L1 1999 combined. 

U.S. Patent No. 6.581.028 bv inventor (Havashi) & same assignee, discloses similar 
exponential expressions for r1 and r2 (Fig.6), but the definitions of the terms x & y in 
the patent corresponding to r1 and r2 in instant application are different. X (distance 
from gate end in the direction of the channel length), y (distance from channel 
interface in the direction of channel depth) are different from r1 (distance from pileup 
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position) and r2 (distance from source or drain). Also the terms are not multiplied 
together to obtain the mass of said impurity moving. 

Effectively, if the Independent claims of the current application are presented in the 
similar manner as Patent No. 6581028, expressly claiming the present invention in 
the equation fonnat (Specification: Pg. 12Eq: 2), the claim may be allowable over 
prior art of record used. 
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Conclusion 

1 1 .Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant Is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and 
any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing 
date of the advisory action. In no event, however, will the statutory period for reply 
expire later than SIX MONTHS from the date of this final action. 
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Communication 



Any inquiry concerning this conrimunication or earlier communications from the 
examiner should be directed to Akash Saxena whose telephone number is (571) 272- 
8351. The examiner can normally be reached on 9:30 - 6:00 PM M-F. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kamini S. Shah can be reached on (571)272-2279. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Infomiation Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
infomiation for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

Akash Saxena 

Patent Examiner, GAU 2128 / 



(571) 272-8351 
Tuesday, August 08, 2006 




Kamini S. Shah 

Supervisory Patent Examiner, GAU 2128 
Structural Design, Modeling, Simulation and Emulation 



